or a baculovirus-expressed NDV HN protein could be successfully used in the HI assay as an antigen to detect and titrate NDV antibodies in chicken or turkey sera. There was a high degree of correlation, over a wide range of HI titers, between the HI titers obtained with the different antigens, indicating that they could be used interchangeably.
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Diagnosis of canine babesiosis by Percoll gradient separation of parasitized erythrocytes
Stefano Comazzi, Saverio Paltrinieri, Maria Teresa Manfredi, Francesco Agnes Canine babesiosis is a parasitic disease caused in Italy principally by Babesia canis infection. The acute form is characterized clinically by fever, anorexia, hemoglobinuria, and jaundice, and clinical signs are often considered pathognomonic. Other clinical signs such as vomiting, diarrhea, and nervous symptoms, however, are less specific. Chronic forms and asymptomatic infections have also been reported. 1 The most common method for diagnosis of canine babesiosis is the detection of infected erythrocytes in May-Grünwald-Giemsa-stained blood smears. This method is simple and inexpensive and has high specificity. Unfortunately, studies of experimental infections have shown that parasitemia is not constant, 4 and low numbers of infected erythrocytes can require lengthy microscopic evaluation. 6 Smears taken from capillary blood have a higher percentage of infected cells, but the necessary fresh sample and good smearing techniques are not always possible in a clinical setting. 7 Serology by immunofluorescent antibody test (IFAT) can be useful, especially in chronic infections, but is expensive, and methods must be standardized given the possible subjectivity in interpreting the results. 8, 9 Some authors have shown a low sensitivity with IFAT in puppies due to an insufficient antibody response. 6 Enzyme-linked immunosor-From the Istituto di Patologia Generale Veterinaria, Via Celoria 10, Milano 20133, Italy.
Received for publication December 23, 1997. bent assays and complement fixation tests are available but less commonly utilized. Serologic techniques do not allow for early diagnosis because the antibody response is not demonstrable until 8-10 days after parasitic infection. 3 In this study, infected erythrocytes were concentrated with a discontinuous gradient of Percoll a to optimize the diagnosis by cytologic examination. Blood samples from 17 dogs showing symptoms of acute babesiosis were compared with samples from 9 healthy dogs from an endemic area in northern Italy, during spring 1996 and spring 1997. All the samples were collected in ethylenediaminetetraacetic acid tubes, and after smearing and staining with May-Grünwald-Giemsa, an aliquot of blood was centrifuged at 150 ϫ g for 10 minutes. The plasma and the buffy coat were discarded to remove most of the leukocytes, and an aliquot of erythrocytes was suspended in an equal volume of isotonic saline solution. Percoll solution (1.131 g/ml) was diluted at 2 different densities (1.085 g/ml, 1.102 g/ml), and the erythrocyte suspension was layered upon the discontinuous gradient. After centrifugation at about 200 ϫ g 25 minutes, 2 different erythrocyte layers were detectable: 1 (upper layer) on top of the lower density of Percoll and the other (lower layer) at the interface between the 2 densities. These 2 layers were washed with 10 ml of isotonic saline solution, and then the tube was centrifuged at 150 ϫ g for 10 minutes and the supernatant fluid was discarded. The packed erythrocytes were smeared and stained with May-Grünwald-Giemsa. The percentage of infected cells was evaluated from conventional blood smears in both the center and at the periphery and in smears obtained after Percoll isolation. A minimum of 100 microscopic fields at 1,000ϫ were evaluated for each smear.
Some statistical parameters were calculated in the center and at the periphery of conventional blood smears and in those obtained after Percoll separation: sensitivity evaluates the probability of avoiding false negative results; specificity indicates the probability of correctly placing all unaffected animals into the negative category without false-positive results; accuracy represents the concordance between the obtained results and the true situation; positive predictive value is expressed as the probability that a positive dog really has babesiosis; and negative predictive value is the probability that a dog that scored negative is really free of disease. The results obtained from the different cell populations were compared using a Friedmann analysis of variance.
The results of microscopic evaluation of infected cells are given in Table 1 . Thirteen samples had low parasitemia (x ϭ 0.17/1,000 cells, SD ϭ 0.25/1,000 cells) in the center of the smear, but higher percentages (x ϭ 0.77/1,000 cells, SD ϭ 1.13/1,000 cells) of infected erythrocytes were detectable at the periphery in 15 of the 17 samples. Parasitemia was quite variable, but the percentage of infected erythrocytes observed was consistently greater at the edge of the film except in sample nos. 3 and 8, in which parasitemia was very low (Fig. 1) . In comparison, these same 15 samples were positive by examination of the upper layer of erythrocytes after concentration with much higher percentages (Fig. 2 ) of infected erythrocytes (x ϭ 26.57/1,000 cells, SD ϭ 50.93/1,000 cells). No parasitemia was detected in the lower layer, which was excluded from statistical analysis. Dog no. 17 was negative according to the whole blood smear, but isolation of infected erythrocytes indicated a low positivity (0.05/1,000 cells). Dog no. 9 was negative according to both whole blood and isolated cells smears but then showed a slight parasitemia after retesting. All control dogs were negative according to both whole blood smears and isolated erythrocytes. The values of sensitivity, accuracy, specificity, positive predictive value, and negative predictive value are expressed in Table 2 . Statistic analysis showed a significant difference among the 3 cell populations examined (center, periphery, and upper Percoll) (P Ͻ 0.001).
Canine babesiosis requires not only early diagnosis but a diagnostic technique with good sensitivity, specificity, accuracy, and positive and negative predictive values. The detection of infected erythrocytes in whole blood smears seems to be the best method for confirming the suspicion of acute babesiosis, 7 but the percentages of infected cells can be quite variable. 4 The method of concentrating erythrocytes is extremely useful in diagnosing canine babesiosis, especially in those cases where parasitemia is low and examination of blood smears can be time consuming. It is also valuable for Table 2 . Values of positivity and negativity, sensitivity, specificity, accuracy, and positive and negative predictive value in the center and at the periphery of the whole blood smears and in the smears obtained by Percoll gradient separation of infected erythrocytes. 
Parameters
obtaining a concentrated suspension of parasite for further investigations using other techniques such as the polymerase chain reaction. 2, 5 The upper layer provides a concentrated population of infected cells because they are larger and have lower specific weight. 7 Both whole blood smears and cell isolations had high values for specificity and positive predictive value but sensitivity, accuracy, and negative predictive values were higher in the periphery of the whole blood smear and much higher after isolation of infected erythrocytes. The percentages of infected cells were significantly higher in Percoll-isolated cells compared with the center and the periphery of whole blood smears (P Ͻ 0.001).
This study has demonstrated that erythrocyte isolation in discontinuous gradient of Percoll centrifugation is a precise technique. Sensitivity (94%), accuracy (96%), and negative predictive values (90%) were very high, as was specificity. Moreover, this method provides high percentages of infected cells (Ͼ132 and Ͼ34 times more concentrated than the center and the periphery of the whole blood smear, respectively) that could be very useful for parasite detection and for use in other applications.
